Silencing factors participate in DNA repair and recombination in Saccharomyces cerevisiae.
DNA double-strand breaks are repaired by homologous recombination or DNA end-joining, but the latter process often causes legitimate recombination and chromosome rearrangements. One of the factors involved in the end-joining process is Hdf1, a yeast homologue of Ku protein. We used the yeast two-hybrid assay to show that Hdf1 interacts with Sir4, which is involved in transcriptional silencing at telomeres and HM loci. Analyses of sir4 mutants showed that Sir4 is required for deletion by illegitimate recombination and DNA end-joining in the pathway involving Hdf1. Sir2 and Sir3, but not Sir1, were also found to participate in these processes. Furthermore, mutations of the SIR2, SIR3 and SIR4 genes conferred increased sensitivity to gamma-radiation in a genetic background with a mutation of the RAD52 gene, which is essential for double-strand break repair mediated by homologous recombination. These results indicate that Sir proteins are involved in double-strand break repair mediated by end-joining. We propose that Sir proteins act with Hdf1 to alter broken DNA ends to create an inactivated chromatin structure that is essential for the rejoining of DNA ends.